Introduction
The last 1000 years have been a period of fundamental changes in the environment of the western part of the Lublin Upland (Maruszczak 1988) as well as other parts of Poland (Klimek 1996) . A marked increase in human pressure on the environment of the Lublin Region began in the 10 th century. There was a tendency towards the stabilisation of settlement, and the number of archaeological findings dating back that period is significant. Progressing deforestation resulted in the increased dynamics of geomorphologic processes in slope systems. There was a clear increase in the intensity of gully erosion constituting the primary source of material supply to river valleys and fluvial systems (Maruszczak 1973 (Maruszczak , 1988 Jezierski 1981; Buraczyński 1989 Buraczyński /1990 Superson et al. 2003) . According to many authors, most of the present-day gullies have originated within the last 1000 years (Maruszczak 1973 , Zgłobicki & Baran-Zgłobicka 2011 . Factors conducive to dynamic morphogenetic processes in slope systems in the western part of the Lublin Upland include the occurrence of easily erodible loess formations, considerable relative relief, and a dense network of dry valleys. The processes mentioned above should also be reflected in the features of sediments filling the bottoms of river valleys in the western part of the Lublin Upland. The main objective of the study was to estimate changes in selected textural and geo-chemical parameters of deposits accumulated over the last 1000 years. The second important goal was to evaluate the human impact on those parameters.
method and area of the study
The study focused on the valleys of four small rivers: the Bystra, Wyżnica, Kurówka and Bystrzyca (western part of the Lublin Upland). Six alluvial profiles were chosen for detailed analysis (Fig. 1) . The profiles analysed were usually 200 cm thick, but in two cases their thickness was 400 and 500 cm. The vertical scope of the sediments under study depended on the structure of the profile. The bottoms of the profiles analysed usually consisted of peat layers or contained material available for radiocarbon dating. The continuous sediment cores were then divided into sections of 10 cm in length. 150 samples were analysed in terms of their textural and geochemical parameters. Based on radiocarbon dating results, the sediments in the profiles were divided into three groups: (a) sediments older than 1000 years; (b) sediments younger than 1000 years; (c) presentday sediments (0-10 cm) (Fig. 2) .
The particle size distribution was determined using a laser analyser, the Malvern Mastersizer 2000 (Institute of Agrophysics, PAS). The mineralisation of samples was conducted using nitrohydrochloric acid, according to the ISO 11466/2002 method. Zinc, cadmium, copper and lead were determined by means of ASA technique (Spectr AA 880 Varian, Analytical Laboratory, MCSU). Heavy metal content was determined in the < 0.2 mm fraction according to the methodology proposed for water sediments by Bojakowska and Sokołowska (1998) .
The bedrock in the western part of the Lublin Upland is composed of lithologically varied 
Results

Characterisation of the profiles
Profile H1 is located within the flood plain of the Bystrzyca river valley, 20 m from the convex section of the river channel (downstream of Hajdów). At that point, the bottom of the valley is about 900 m wide, and the slopes of the valley, approx. 30-40 m in height, are asymmetrical: the left-hand slope is steep, while the right-hand one is very gentle. The upper part of the profile (0-105 cm) is composed of dark-grey loams, slightly clayey in the lower part. Underneath, two peat layers were found (105-110 cm and 135-170 cm), separated by a layer of medium sand. The bottom part of the profile (180-200 cm) is composed of fine sand (Fig. 2) .
Profile Ks-6 lies in the bottom of the Wyżnica valley, approx. 10 m from the river channel. The upper part of the profile (0-55 cm) is composed of grey-brown loams, while sediments of a mineral-organic character occur in the bottom of this layer. The lower part (55-200 cm) consists of par-
The lower part (55-200 cm) consists of parThe lower part (55-200 cm) consists of partially decomposed sedge-moss peat. The bottom of the profile (200-220 cm) contains grey-brown sand (Fig. 2) .
Profile O-1 is located on the flood plain of Kurówka river, at a locality called Opoka, approx. 100 m from the active river channel. In the 19 th and early 20 th century a pond existed at the site. At present, the bottom of the valley is used as a meadow. The upper part of the profile (down to the level of 75 cm) is composed of grey-brown loams. Beneath those there is a layer of organicmineral sediment overlying a layer of black welldecomposed peat (85-120 cm). The bottom part of the profile consists of dark-grey mineral-organic sediment (120-160 cm), and the bottom contains sandy loams (180-200 cm).
Profile P1 is located within the extensive bottom of the Bystrzyca river valley, near a locality called Prawiedniki, approx. 100 m west of the river channel. At this point the bottom of the valley is approx. 600 m wide; the right-hand bank of the valley is short and steep, while the left-hand one is long and gentle. In the top of the profile there is a grey-brown humus horizon underlain by grey loams and, further below, well-decomposed peats. The main part of the profile (75-200 cm) is composed of grey loams (slightly clayey), with local interbedding of black organic-mineral sediment (Fig. 2) .
Profile R2 is located in the bottom of the Bystra river valley, in the vicinity of Rąblów. The profile is located 20 m from the river channel of the Bystra. The upper part of the profile, down to the level of 60 cm, consists of brown loams (colluvia). Further below (60-400 cm), there are grey sandy loams with local sandy interbeddings. The overall depth of the profile is 400 cm.
Profile W-1 is located within the flood plain of the Bystra, 10 m from the river channel. The sedi-ments analysed constitute fan sediments modelled by fluvial processes. The upper part of the profile (down to the level of 50 cm) is composed of black-grey (humus) and red-grey loams. Fur-Fur-Further below, down to the level of 300 cm, there are grey loams underlain by less compacted loams with organic and sandy interbedding. The lower part of the profile (450-480 cm) consists of black/ dark-brown organic loams, while the bottom of the profile contains peats (Fig. 2) . Table 1 presents the chronology of the profiles analysed. The radiocarbon dating results indi-
The radiocarbon dating results indiThe radiocarbon dating results indicate a considerable diversity of the sedimentation rate in the profiles under study. The thickness of sediments deposited over the past 1000 years has ranged from 50 to 500 cm, usually reaching 70-90 cm (Fig. 2) .
Textural indices
During the past 1000 years, within the bottoms of the studied river valleys, there occurred the sedimentation of mineral deposits, i.e. loams, sandy silts and silty sands (the coarse silt fraction of 0.01-0.05 mm predominated, representing an average of 60% of particles). In the profiles studied, regularity was observed in the vertical distribution of the textural indices. However, the range of variation of the parameters analysed was small. Older sediments were characterised by a larger mean diameter of particles, from 2 to 4 Φ (sand), while in the upper parts of the profiles (younger than 1000 years) the mean diameter was 5-6 Φ, which is typical of loesses and loess colluvia (Fig. 3) . A certain variation was also observed in the case of standard deviation (sorting index). In the lower part of the profiles the sorting was very weak (2-3), while in the younger sediments it was weak or very weak (1-3). Weak sorting corresponds to variable dynamics of the environment. It is characteristic of situations where the material was transported only on a short distance, and the areas of deposition are located close to the zones of sediment supply. Such a situation occurs, for example, in the case of slope sediments (Racinowski et al. 2001) .
Geochemical indices
For the last 1000 years, increased heavy metal content in sediments was found in practically all profiles studied. The rate of increase in heavy metal concentration depended on the location of the profile relative to significant sources of contamination, mainly larger towns (see profiles H1, O1). Smaller changes were observed in the case of cadmium and zinc. In all profiles studied, the concentration of metals decreased with depth (Figs. 4 and 5). It should be emphasized that values clearly exceeding the geochemical background were obtained only in the case of samples from the surface horizons (0-10 cm). The coefficients of enrichment during the period under study (ratio of concentration in the top of the profile to that in the bottom dated within the last 1000 years) were 
Discussion
In loess areas, sediments filling the bottoms of small river valleys have the character of massive loams (yellow loam sub-facies), usually referred to as young alluvial loam, loess alluvial loam, mineral alluvial loam (Śnieszko 1995 (Śnieszko , Michno 2004 . They are formed by sediments related to fluvial accumulation as well as by colluvial-proluvial sediments. In view of the low lithological variation of those sediments, and given the relatively short-distance transport of the eroded ma- terial, their genetic identification is difficult (Jezierski 1981) . In his study on sediments filling the valley of the Sancygniówka river, Śnieszko (1985) goes as far as to state that the young alluvia are not a typical fluvial sediment as they have formed through an intensive supply of material from gullies developing within the catchment. It should also be stated that medium and fine-grained sands occur locally in the bottoms of larger river valleys intersecting areas with a greater diversity of cover formations in the western part of the Lublin Upland. The relationships between standard deviation (sediment sorting) and mean diameter of parti- cles in the profiles studied are characteristic of environments with varied dynamics of the force transporting the sediment (system I) (MycielskaDowgiałło 1995) . An increase in the mean particle diameter is accompanied by a lower degree of sediment sorting. Such a system is primarily characteristic of fluvial sediments of the river channel facies. However, Twardy (2003) and Smolska (2005) found that it may also occur in proluvial sediments (alluvial fans of gullies). Michno (2004), on the other hand, obtained a completely different relationship -system II sensu MycielskaDowgiałło (1995) for the youngest alluvial sediments in the bottom of the Nidzica River, which flows across loess areas. A decrease in the mean particle diameter was accompanied by a lower degree of sediment sorting. The above difference may result from the lack of typical gullies in the studied section of the Nidzica catchment. The data obtained indicate that during the past 1000 years, the conditions of sedimentation on the flood plains of rivers have changed only slightly. It should be noted, however, that several profiles show that for the Bystra river valley the 11 th century was the time when the type of sedimentation changed from organogenic (peats) to mineral (Superson & Zgłobicki 2005 , Zgłobicki & Rodzik 2007 . The sediments that filled the studied valleys during the past 1000 years generally have limited diversity, particularly in areas with compact loess covers (profile R2). A slight decrease in mean particle diameter and minimally better sorting may indicate a modification of the source of material supply to the fluvial systems. This fact results from the intensive supply of gully erosion products (proluvia), among which the silt fraction dominates, to the bottoms of the river valleys. Similar conclusions are suggested by the results of the analysis of relationships between standard deviation and mean particle diameter (Fig. 3) . The significant role of sediments related to slope systems in the structure of the bottom of the Bystra river valley was noted by Jezierski (1981) . Sediments of this type form a continuous cover extending across the entire bottom of the valley, and their thickness varies from 3.0 to 3.5 m. They have the character of covers of slope formations extending across the entire width of the valley, and of gully erosion sediments in the form of alluvial fans. Summing up the considerations above, it should be stated that, as in the case oth- (Tables 2, 3 ). The observed decrease in heavy metal content with depth is typical of river valleys subjected to human impact (Ciszewski 1991 , Klimek 1996 . In the case of some profiles younger than 1000 years, the relationships between the concentrations of those metals differed from those accepted as natural (Weng et al. 2003) , which may indicate anthropogenic contamination (Fig. 6 ). An analysis of trends in the changes in heavy metal concentration in sediments in the western part of the Lublin Upland over the past 10 000 years indicates that contemporary heavy metal concentrations are between 2.5 (Pb) and 15 times (Cd) higher than in the 10 th century. In the case of lead and cadmium, the background levels were exceeded around the 10 th -11 th century (Zgłobicki 2008).
Conclusions
1. Over the past 1000 years, in the bottoms of the valleys studied, intensive accumulation of sediments occurred, among which a major role was played by material originating from slope systems (mainly gullies and dry valleys). 2. The range of textural changes was not significant. Smaller particle sizes were observed in the youngest sediments, and the degree of sorting of particles in the profiles was very low. 3. The relationship between the mean particle diameter and the standard deviation indicates sedimentation environments characterised by considerable variability. 4. In a vast majority of the profiles studied, increased heavy metal content was observed in the youngest sediments. 5. The degree of sediment enrichment in heavy metals over the past 1000 years was not very high as it ranged from 150 to 300%. 6. Human activity should be viewed as the primary factor responsible for the changes in the textural and geochemical parameters of the sediments studied.
